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1. DemRGDCTION

The Soviets have consistently regarded science and technology as
the key to the attainment of their netiocnal economic apd militery goals.
The organization of the government at the highest levels has been directed
&t supporting their scientifie and technical objectives. Three key
organizations--the Academy of Sciences, the Ministry of Bigher Bducation,
and the State Planning Commission--ull report directly to the Council of
Ninisters and by virtue of their authority in this centralised govern-
mental structure the Soviet leaders have been able to plan and to enforce
natlon-wide programs for scientific and technical educstion which have
mobilized large human and material rescurces. As a resull, the USSR bas
trained and 1s now trainipg a large body of scientists and technicians
which is increasing in size and in quality, snd which warrants comparison
with that possessed by the United States.

2. SR CENERAL QUALITY OF SOVIE] SCIENTI¥IC-TECERICAL MANPOWER

The quality of Soviet scientific-technical menpover is uneven. The

Soviet Union inherited fromw pre-Revolutionsry times & nucleus of competent
acisntiste and skilled workers but they lacked experience in the spplica-
tion of science to production. 8oviet leaders early set the goal of &
scientific-technical effort edequate for the atiaioment of their economic
sad military objectives. However, the first decede and e half of the
Boviet period sew a genersl decline in the quality of Boviet scientific
education and by the early thirties, after the rapid expansion during the
first five-year plan, standards of performance in research znd education
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had fallen to low levels. Soviet science and techinology remained wenk
and the plants and praéuctian tecbnigues established in the esarly and =mid-
thirtles were largely direct importations. About 1933, Soviet leaders
sloved the rate of increase in nsumbers of students entering scientific
fields to enforce higher stendards of quality. In higher educational
institutions, courses were extended; discipline was strengthened;

systems of exmminations and advanced degrees were established; and
selience workers and instructors had to meet new reguirements.

The Boviet Union continued to train scientists through World Wer II,
though not at the level previously attalined. Bubseguent to World War II,
with the reslization of the contribution that science and technology had
made to the girength of the West during the war, the Soviets greatly
incressed their efforts to improve their own science and technology

The fores of the Sovietl progrem of higher educstion is shown by the
numbers of institutions and gtudents. Since the Revolution, the numbers
of Soviet higher educational institutions and thelyr etudents, in all fields,
bave multiplied by sbout ten tives, from 91 institutions with 112,000
students in 1918 to about 900 ingtitutions with 1,100,000 full-time and -
k00,000 sxtension-course students at present.

Our latest information indicates that lmproving educationsl
standerds and increasing experience bave raised the quality of Boviet
scientific-technical personnel in most major fields to approach that of
the Thited States. Current graduates in science from higher educational
institutions have completed about fifieen years of intensive study with
& generslly far grester and more consistent emphasla on seientific
subjects in secondary schools than is found in the United Seutes.
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Careers in sclence and engineering in the Soviet Union sare mads
especially desirable by the inducements of high salaries and social
prestige, and attrect the best students. Recent Soviet efforts in many
fields, both in theory and in spplication of science, demonstrate = nigh
degree of competencs.

3. QUANTITATIVE MEASURES
It is possidle to select certaln comparatively well daefined groups

which are engsged either in scientific research and development or in
‘pelated activities and which provide a fairly scund bssis of comparison.
fhe quantitative measures of Soviet and Americen scientific-technical
menpower which are used here compere numbers of persons in mid-1953 on
several bases. These are; gradustes of higher educational institutions
and holders of advanced degrees {the Soviet Kandidat srd the American Fh.D);
and workers in major sciemtific and technical fields. These fields sra:

B~ wzm Sciences

Phaysics

Chemistry

Mathematics

Netallurgy _

Engineering (sercnautical, chemical, civil,
electrical, mechanical, etc.)

Astronony

Reteorology

Other Cields based on Physics, Chealstry, or
the RBarth Sciences

. Agricultural Sclences

Agriculture {Agronomy, Animal Busbandry, Forestry,
Bntomology, etc.)

Biologicsl sciences, other than those included
under "Heslth Sciences.”™

¢. Ranlth Beclences

Medicine end Medieal Sciences
¢ Dantistry and Dental Sclences
Other fields .ing health and sanitation (exeluding
yed For Release 1999/09/ G\ \RD2S CR842 48 RO 940 38001357
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v - Magricultural Sciences”
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s. Gomparison
J caery [

Chart 1 compares the total living graduates of higher educational
{nstitutions (colleges and universities) actually employed within the
tvo countries in scientific and technical fields. This indicates that
Soviet scientific-technical manpower resources compare in size with
those of the United States, and also that the sizes of these ma jor
groups ere quite similar.

J camrz [

(hart 2 compares the number of graduates in scientific and
gechnical fields with the total graduates in 1953 on a percentage
vasis. BSoviet higher education lays & much heavier stress on sclence
than is found in the United States. Over the past twenty years the
proportion of Soviet graduates in scientific fields has varied between
70% and hif, the current figure. Many of the Soviet graduates ex-
cluded from these percentages have been trained to teach science in

' the expanding secondary school progrem. During the same period in
the United States the percentesge of all graduates in scientific
fields has held close to 30%.

J caer3 [

Chart 3 compares the annusl mumbers of persons graduating in
solentific and technical fields in the USSR with those in the United
gtates. The drop in Soviet gradusies in 1933 followed & lengiben-
ing of courses of study, and the rapid rise around 1935
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was the consequence of expanded enrollments from 1930-1932.
rapid post-war inereases which, in the United States, under the
sction of the "OI Bill” resched & peak in 1950. Since that time
arsfustion trands bave fevored the Boviet Wuion. Assuming that
current trends in the proportion of gradustes in scientific fields
will continue, the recent rates of enrvllment indicste & continual
ingcrease in nasdbers of science gredustes for at least seversl more
yaara.

J oy [

Chart & shows the nuxbers of persons now employed in selentifie
fields who hold the Soviet Eandidat degree and the Americsn Ph.D.
{which fscludes the Sc.D.) In terms of formal rejuirements, the
Boviet degree of Kandidat is the nesr equivalent of the Ph.D.
Although the tots) number of US Fh.D.'s considerably exceeds the
pusber of Bovist Kendidsts, 8Y% of the Soviet Kandidats and only
one bhelf of the American Ph.D.'s are in scientific fields.

In most couparisons, uncertainties of about ten percent are
not unlikely. %The data used in the calculstions for the USSR are
drswm froe open Soviet litersture--statisticsl year bocks (before
1540}, jownals and newspopers. Classified deta for 15h1, siesed
by the Germsns snd later published, agreed well with the information
whick bad sppesred in open publications.

A1l of the dats for American greduates and holders of the Ph.D.
degree were Nynished by the Commission of Hunan Besources
and Advanced Training of the Hational Besearch Council.

-
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k. FEWNDS IN THE GROVTH OF SCIENTIFIC MANPMER

Corrant rates of growth of the scientific-tecsnical HADpOVeEr Eroups
are greater in the Soviet Unfon than in the United States. Tuis is
showr by the incresse in nusbers of graduates of higher educational
institutions in sclentific fields, snd the numbers of holders of higher
dagrees. There are no indications that Soviet rates of gréwth will
slacken. Present Soviet plans call for incressing numbers of graduates
and higher degrees to be awarded. ‘The continued bigh rates of expansion
of the Soviet scientific-technical manpower show that Soviet leaders believe
that by such expansion, they can improve their capebilities. This expension
will contioue as loung as the current prograu is clearl; effective and
profitable.

5. ZRENDS TN THE QUALITY OF SCIENTIFIC MANPOWER

In selence and technology there are generally two levels of educstina.
The technician completes meven years of schooling followed by three to four
yeurs of technical study in the factory apprentice schools {FZO), or the
Technicums. The scientist snd enginee:r complates o ten year prizary and
secondary course followed by five to eight years of study in the higher
educationsl institutions (VUZ's). At the end of this sdditiomal eight
yoars, & Kandidat degree is received which approachas the level of an
American Ph.P. of D.Sc.

The heavy strees upon science throughout the entire Soviet educational
Wh&a already been noted. It is apparent in the high percentage of
graduates of higher educationsl institubions in selentific fields. A

-mim emphasis on science is found in the curriculs of the secondary schools

vhich are, %o & large extent, standardized throughout the USSR, and appear to
' S0RQ1443R000100380013-7




GlA-RDPS0R01443R000100380013-7
TY [NFGRMATION

‘Approved For Release 1999/09/08

Those vho are nov graduating from higher educational institutions
nurber only a few percent of their first clses in primary school some
fifteen years ago. Limited educational facilities have pot poermitted
all of the others to even finish their secondary education. Some
bave left after primary school but most after the seven year school
t0 g0 to vork or %o enter techniesl secondary schools. Studénts
vhose families cannot spare their earning power or who live too far
from seven or ten year schools, as is frequent in rural areas, are
unable to continue their education in these institutions. Among
those who are not thus eliminsted, scholastic ability is the main
condition for continuing their education. In general, only more
§ifted and industrious students have survived to enter higher
schiools. In some cases nepotiem and politicsl sctiveness may have
some influence. However, stipends and scholarshipe from the end
of the seventh year are weighted to favor good students. Also,
the resultant scholastic competition has been a strong factor in
achieving and maintaining standards in upper secondary and higher
education,

The Soviets are well avare of the deficiencies of the educa-
tional system and are devoting & great deal of attention to the
prodvlems of improving educational atandards. With such official
support, there will almost certainly be & continued rise in the
quality of the Soviet sclentificeprofessional class.

6. CONCLUSIONS
ite the obvicus uncertainties that attend predictions s

consistent emphasis by the U.S5.8.R. during recent years on scientific
-7 -
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and techniesl training, and the reliasble information regarding its
attainments thus far, makes it ressonsble to expect that the U.8.5.R.
will continue to improve its position vis-a-vis the U.S. during

the next 10-15 years.

Mis trend towerd an unfavorable balance could be altered by &
major incresse in emphasis on scientific and technical training in
the U.B. or by radical ds-emphasis in the U.5.S.R. No basis for
either sssumption hss been found, however, and in their absence,
the following conclusions have been derived:

(1) Despite some differences, the general composition of
Soviet scientific<technical menpover - i.e. the relative nume-
bers of gradustes and holders of higher degrees and the relative
puzbers of these persons in the physical, agrieulatural and
health selences - is basically similer to that of the United
States.

(2) 1In general, the present quality of Soviet scientific-
technical manpower compsres favorsbly with that of the United
States. While as previously noted the Soviets are weak in
gertain of the biological sciences, in the principal fields of
physical sclence and engineering essential to building the
national industrial and military strength, they now appear to

be overtaking the Weat.
(3) 1If present trends continue, the size and total cape-

pilities of the Soviet sclentific and engineering menpower
pool will exceed that of the United States within the near
future,

-8 -
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